Background: Lesotho has one of the highest rates of tuberculosis (TB) incidence and TB-HIV co-infection in the world. Our study aimed to assess the knowledge, attitude and associated factors towards TB in the general population of Lesotho. Methods: A cross-sectional analysis from the Lesotho Demographic and Health Survey (LDHS) 2014 was carried out among 9247 respondents. We used the chi-square test as well as univariate and multivariate logistic regression analyses to assess the associations of socio-demographic variables with respondent knowledge of and attitude towards TB. Results: The overall knowledge of TB in the general population of Lesotho was adequate (59.9%). There was a significant difference between female and male respondents regarding knowledge about TB (67.0% vs. 41.8%). Almost 95% of respondents had "heard of an illness called tuberculosis", and 80.5% knew that TB can be cured. Only 11.5% knew the correct cause of TB (TB is caused by Mycobacterium tuberculosis). Female respondents were relatively aware of TB, knew about the correct cause and mode for transmission of TB and knew that TB is a curable disease compared to male respondents. A higher proportion of respondents (72.8%) had a positive attitude towards TB. Multivariate logistic regression analysis showed that sex (adjusted odds ratio [AOR] = 2.45, 95% CI: 2.10-2.86; p < 0.001), age (AOR) =1.76, 95% CI: 1.29-2.41; p < 0.001), educational level (AOR = 6.26, 95% CI: 3.90-10.06; p < 0.001), formerly married or cohabitated (AOR = 1.42, 95% CI: 1.10-1.85; p = 0.008), mass media exposure (AOR = 1.33, 95% CI: 1.08-1.64; p = 0.008) and occupation (AOR = 1.20, 95% CI: 1.00-1.44; p = 0.049) were strongly associated with respondent knowledge of TB. Sex (AOR = 1.19, 95% CI: 1.01-1.41; p = 0.034), educational level (AOR = 1.661, 95% CI: 06-2.60; p = 0.028), mass media exposure (AOR = 1.31, 95% CI: 1.06-1.62; p = 0.012) and occupation (AOR = 1.26, 95% CI: 1.04-1.52; p = 0.016) were strongly associated with respondent attitude towards TB. Conclusion: Strategies to improve the knowledge of Lesotho's people about TB should focus on males, young residents, those who are illiterate, those who are unmarried and farmers. Special attention should be given to males, young residents, rural residents, those who are illiterate and farmers to improve their attitude towards TB in Lesotho.
Background
TB is an infectious bacterial disease caused by Mycobacterium tuberculosis (MTB). Although a remarkable achievement has been made toward containing the disease, and an estimated 37 million lives have been saved through effective diagnosis and treatment of TB since 2000, TB remains a major health problem globally [1] . According to a 2015 global health report, TB is a major cause of morbidity and mortality, ranking alongside the human immunodeficiency virus (HIV) as a leading cause of death worldwide [2] . In 2015, 10.4 million people were estimated to have fallen ill with TB, and 1.8 million people died of TB globally [3] .
The burden of tuberculosis falls most heavily on developing countries. Among the estimated 1.8 million deaths due to TB, over 95% occurred in low-and middle-income countries in 2015 [2] . Africa is the continent most affected by tuberculosis. From the estimated 1.2 million new HIV-positive TB cases that occurred globally in 2014, almost three-quarters were in the African region [2] . Similarly, in 2015, among the estimated 1.2 million new cases of TB among people who were HIV-positive, 71% were living in Africa [3] .
Lesotho is among the 30 highest TB-and TB/HIV--burdened countries, and TB is among the leading causes of morbidity and mortality in Lesotho [3] . Lesotho has one of the highest rates of TB incidence and TB-HIV co-infection in the world. The incidence (including HIV + TB) of TB in 2015 was 788 patients per 100,000 of the population, and 74% of TB patients were co-infected with HIV in 2014 [4, 5] . Lesotho is also one of the countries most highly burdened with multidrug resistant TB (MDR -TB). According to World Health Organization (WHO) estimates of TB and MDR-TB burden, 4.8% of new TB cases and 14% of previously treated TB cases were estimated to have MDR in Lesotho [4] .
Few studies have been conducted in Lesotho to examine the knowledge about tuberculosis among different groups of the community [6] [7] [8] [9] [10] . At the national level, there have not been any published studies on the knowledge, attitude and associated factors towards TB among the general population of Lesotho. Lack of knowledge of the people and a negative attitude towards TB is one of the major problems in preventing, controlling and ending TB. Thus, we assessed the knowledge, attitude and associated factors towards tuberculosis among the general population of Lesotho.
Methods
The current study was a cross-sectional analysis from the Lesotho Demographic and Health Survey (LDHS-2014), which was obtained from the United States Agency for International Development demographic health survey (USAID-DHS) program datasets.
LDHS-2014 was conducted by the Lesotho Ministry of Health [11] .
LDHS-2014 data collection took place from 22 September to 7 December 2014. Data collection was carried out by well-trained data collectors under the close supervision of senior staff members from the ministry of Health of Lesotho. The 2014 LDHS followed a two-stage sample design. In the first stage, 400 clusters (sample points) were selected, 118 in urban areas and 282 in rural areas. The second stage involved systematic sampling of households. A total of 9942 individuals (25 households from each sample point) were randomly selected from the list recorded in July 2014. From the selected households, 9402 individuals were successfully interviewed, yielding a response rate of 99%. In the interviewed households, 6818 eligible women and 3133 eligible men were identified, 6621 women (response rate 97%) and 2931 men (response rate 94%) were successfully interviewed. In general, out of the total 2.2 million people of Lesotho [12] , 9552 nationally representative residents participated in the LDHS-2014.
LDHS-2014 was carried out according to the protocol of the Demographic and Health Survey (DHS) program, under the close supervision of the Ministry of Health of Lesotho. The LDHS survey was pretested, and respondents were interviewed by a survey taker to collect data on socio-demographic characteristics and major health indicators, including knowledge, attitudes, and behavior-related issues about HIV/AIDS, tuberculosis, other sexually transmitted infections and non-communicable diseases.
After the relevant variables for the current study were identified, questionnaire answers related to TB awareness and attitudes on the cause, mode of transmission, signs and symptoms, treatment of TB and some key socio-demographic factors were taken from the primary survey dataset. The different datasets for women and men were explored, and in order to have a comparable age distribution, males aged 50-59 years were excluded from the analysis of the current study. Hence, a total of 9247 respondents (6621 women and 2626 men) were included in our analysis. Those respondents missing data in the primary data were excluded.
Outcome variable
We used the question "Q1: Have you ever heard of an illness called TB?" for the Respondent's comprehensive TB knowledge. In addition, the following 15 questions were used to evaluate the level of respondent's knowledge on the cause (4 questions), signs and symptoms (6 questions), mode of transmission (4 questions The outcome of interest for this analysis was "respondent's adequate knowledge and positive attitude towards TB". The respondent's adequate knowledge on the cause, mode of transmission, signs and symptoms and treatment of TB was defined as "yes" if the respondent correctly answered > 50% (≥ 9 questions) out of the total 16 questions; correct answers were coded as "1". Incorrect answers were coded as "0" and considered as "misconceptions" for the cause and mode of transmission of TB.
We used two questions to assess the respondent's attitude towards TB (Q1: Would you be willing to work with someone previously treated for TB? and Q2: Would you want a family member's TB to be kept secret?). The overall respondents attitude towards TB was defined as "positive acceptance" if the respondent correctly answered both questions ("yes" for the first question and "no" for the second question).
Independent variables
In the current study, the independent variables we used to determine the association between respondent's knowledge and attitude towards TB are sex, age, religion, place of residence, level of education, marital status, wealth index, occupation and exposure to mass media. We categorized them as follows: age (15-24, 25-34, 35-44 & 45-49 years), place of residence (rural vs. urban), educational status (no education, primary, secondary, higher), religion (no religion, Christian, Muslim and other), wealth index (poor, middle, rich), current marital status (never married, currently married/cohabiting and formerly married/cohabiting), media exposures (no, yes) and occupation (agricultural, non-agriculture). Exposure to mass media was defined as watching television, listening radio and reading a newspaper at least once a week for the current study. The wealth index was determined using the primary data and was based on a standard set of household assets, dwelling characteristics, and ownership of consumer items. We re-grouped wealth index and occupation based on the number of respondents to each variable in accordance with the suitability of the analysis for the current study.
Statistical analysis
The respondent's background in all categories was checked. A chi-square test was employed to check the statistical significance of the association between socio-economic factors and knowledge of the respondents and their attitude towards TB. All the variables found to be significant (p < 0.001) were subjected to logistic regression analysis to recheck the association between socioeconomic factors and knowledge of the respondents as well as their attitude towards TB in a univariate analysis. We also calculated the adjusted odds ratio (AOR, 95% confidence interval CI) and assessed the degree and the consistency of the associations between socioeconomic factors and knowledge and attitude of the respondents towards TB in multivariate regression analysis, controlling for potential confounding between the variables. We checked multi co-linearity between the included variables, and the results (VIF) were < 3 for all. Associations were considered significant at < 0.05. All analyses were conducted using SPSS software version 22. Table 1 presents the socio-demographic characteristics of the respondents. Greater proportions of the participants were younger (44%), were from a rural area (67.3%), belonged to a relatively rich household (44.4%), had secondary-level education (46.8%) and were exposed to mass media (78.5%). Nearly half of the respondents were married or cohabited (49.8%), and approximately 96% were Christian. Most respondents were female (71.6%), and more than half of the female respondents (58.5%) had a secondary level of education or higher. Table 2 presents the correct knowledge of respondents about the disease called TB, its cause, mode of transmission, signs and symptoms, and treatment and related attitudes. The overall knowledge of TB in the general population of Lesotho was adequate (59.9%). However, there was a significant difference between female and male respondents concerning knowledge about TB (67.0% vs. 41.8%, respectively). Out of the total 9247 respondents, 8756 (94.7%) had ever heard (been aware) of the disease called TB, and 7445 (80.5%) knew that TB is a curable disease. A relatively greater proportion of female respondents had awareness of TB and knew that TB is a curable disease compared to male respondents (96.3, 83.3% vs. 90.6, 73.5%).
Results
A great proportion of respondents (78.3%) knew the correct mode of transmission of TB (TB can be spread from person to person through air when coughing or sneezing). However, misconceptions remained high. Only 6.9, 1.8 and 1.2% of respondents knew that TB cannot be spread from person to person by sharing utensils and food or by sexual contact, respectively.
The respondent knowledge of the cause of TB was very low. Out of 9247 respondents, only 1065 (11.5%) knew that the cause of TB is the bacteria called Mycobacterium tuberculosis. In addition, only 26.3, 13.2% & 44.3% respondents knew that TB is not caused by smoking, cold temperature and dust/pollution, respectively. Similarly, the respondent's knowledge about signs and symptoms of TB was low. Coughing for several weeks was selected by most of the respondents (55.5%), followed by weight loss (41.9%), sweating during the night (38.1%), loss of appetite (22.8%), pain in the chest or back (7.2%) and persistent fever (7.1%).
The overall respondent attitude towards TB is presented in Table 3 . A higher proportion of respondents (72.8%) had a positive attitude towards TB. Most respondents (93.2%) were willing to work with someone previously treated for TB, and only 21.3% of the respondents said that they "Would keep it a secret from neighbors if a member of their family got tuberculosis". Table 4 shows the statistical significance of the association between socio-demographic variables and knowledge of the respondents and their attitude towards TB. All the socio-demographic variables (age, place of residence, educational status, religion, marital status, wealth index, media exposure and occupation) were significantly associated with the respondents' knowledge about TB and their attitude towards TB (p < 0.001).
The results of univariate and multivariate logistics regression analysis that were used to recheck the significance of the association, predict the independent effect of the given variables and assess the strength of associations between socio-demographic variables and respondent knowledge about TB are shown in Table 5 . In univariate analysis, sex, age, place of residence, educational level, religion, marital status, wealth index, mass media exposure and occupation remained statistically significant with the respondent's knowledge about TB (p < 0.001). Multivariate logistics regression analysis showed that sex (AOR = 2.45, 95% CI: 2.10-2.86; p < 0.001), age (AOR) = 1.76, 95% CI: 1.29-2.41; p < 0.001), Table 6 presents the results of the univariate and multivariate analyses that were used to examine the significance and the degree of association between respondent attitude towards TB and independent variables. Sex, age, place of residence, marital status, wealth index and exposure to mass media remained statistically significant (p < 0.001). Religion was not associated with respondent attitude towards TB in both the univariate and multivariate analyses. Sex (AOR = 1.19, 95% CI: 1.01-1.41; p = 0.034), age (AOR = 2.13, 95% CI: 1.69-2.70: p < 0.001), educational level (AOR = 1.661, 
Discussion
Most of the study participants (94.7%) had heard about the disease called tuberculosis, which is similar to studies conducted in Nigeria, India and Pakistan [13] [14] [15] [16] [17] . In addition, the overall knowledge of respondents about TB was adequate (59.9%). However, the overall knowledge of male respondents about TB was very low (41.8%). The female respondents had adequate knowledge (67.0%) about TB and were relatively more knowledgeable about the cause, signs and symptoms, mode of transmission and treatment of TB compared to male respondents. This could be due to the respondent's level of education. Among all female respondents, 58.5% had a secondary level of education or above, while only 44.2% of male respondents did; out of all female respondents, only 1.2% had no education, whereas 9.0% of male respondents had no education. Most respondents knew that TB is a curable disease and what was the correct mode of transmission of TB. Approximately 80.5% of respondents knew that TB is a curable disease, and 78.3% of them answered correctly to the question "TB can spread from person to person through the air when coughing or sneezing?" This finding is consistent with studies from Brazil, India and Tanzania [18] [19] [20] . The respondent's knowledge of the cause of TB was very low. The findings of the current study agreed with studies conducted in Afar, Somali and the Gambella regional states of Ethiopia [21] [22] [23] . However, a study conducted on the knowledge and awareness OR odds ratio, AOR adjusted odds ratio, CI confidence interval of tuberculosis among students in Malawi, Ethiopia and India indicated that 90, 81.7 and 81% of the respondents, respectively, knew that TB is caused by a bacterial infection [24] [25] [26] . This may indicate that education is important to improve the knowledge of people about TB, in general, and its cause, in particular. The knowledge of respondents about the signs and symptom of TB was also low. Coughing for several weeks was answered correctly by 55.5% of respondents followed by weight loss (41.9%), sweating during night time (38.1%), loss of appetite (22.8%), pain in chest or back (7.2%) and persistent fever (7.1%). However, a study conducted in Maseru, Lesotho, indicating that more than 90% of its respondents correctly identified the symptoms of TB was not consistent with this study [9] . Educational level and age were strongly associated with the respondent knowledge about TB. The study participants who had higher educational levels were 6.26 more likely to be aware of TB than those who had no education, and respondents in the category of 45-49 years old were 1.76 times more likely to have knowledge of TB than the youngest age group (15-24 years). Our findings are consistent with studies from Nigeria, Ethiopia and Uganda [27] [28] [29] . Currently in union and formerly in union (p = 0.027/0.008), media exposure (p = 0.008) and occupation (p < 0.049) were also positively associated with the respondent's knowledge of TB. The respondents currently married/cohabitating, formerly married/cohabitating and from non-agricultural households were 1.23, 1.42 and 1.20 times more likely to have better knowledge of TB, respectively, compared to those who were never married/cohabitating and in agricultural households, respectively. The potential explanation is that people who were married had access to mass media and more chances to discuss TB with each other. Similarly, those who belonged to non-agriculture households had more access to mass media and education compared to respondents who were farmers. The respondents from nonagricultural household were also 1.26 times more likely to have a positive attitude towards TB.
The respondents who had access to mass media were 1.33 times more likely to have adequate knowledge about TB and 1.31 times more likely to have positive attitude towards TB compared to those who did not have media exposure. From these results, we may explain that media can play a pivotal role in improving the general knowledge of people about TB and their attitude towards TB. The previous study conducted in Maseru, Lesotho, also reported that media was the main source of TB information [9] .
Both female and male respondents had a positive attitude towards TB. The studies conducted in Croatia, Lusaka (Zambia), Bangladesh and Nigeria [27, [30] [31] [32] were consistent with the current study. Females, adults in the age group of 33-44 and respondents who had media exposure were 1.19, 2.13 and 1.3 times more likely, respectively, to have a positive attitude towards TB compared to males, younger respondents in the age group of 15-24 and those who had no media exposure.
We believe that our study has some limitations. First, we did not evaluate the respondents' knowledge about methods of preventing tuberculosis and their knowledge about TB-HIV co-infection. Second, some variables that may have an effect on people's knowledge and attitudes towards TB, such as the distance to reach a health facility, the time required to get health services and regional category, are not analyzed in our study. The TB knowledge questionnaire in the primary dataset likewise did not incorporate some important questions. For instance, the question "drinking unsterilized milk can cause TB?" is not included in the primary data. Hence, we could not analyze it in the current study. Third, due to the lack of similar studies conducted in Lesotho, we are limited in our ability to refer to past studies from the country in our discussion of the present study. Lastly, as it was a cross-sectional study, it is not possible to determine the cause and effect relationships of the associations.
To the best of our knowledge, this study was the first to evaluate the respondent's knowledge, attitude and associated factors towards TB using a nationally representative sample in Lesotho. Hence, the findings of this study would contribute greatly to interventions aimed at increasing awareness and developing a positive attitude in the general population regarding TB. In addition, the findings of this study have important implications for policy makers to design and implement the appropriate public health strategies and programs.
Conclusions
This study revealed that the overall knowledge of Lesotho's female respondents about TB was adequate while that of its male respondents was inadequate. Addressing the misconceptions and the identified associated factors with the knowledge of the general population of Lesotho about TB is an essential intervention. The strategies to improve the knowledge of Lesotho's people about TB should focus on males, younger residents, those who are illiterate, are unmarried and are farmers. Special attention should be given to males, young residents, rural residents, residents who are illiterate and farmers to improve their attitude towards TB in Lesotho. 
